Background: Postacute care (PAC) rehabilitation aims to maximize independence and facilitate a safe community transition. Yet little is known about PAC patients' success in staying home after discharge or differences on this outcome across PAC providers.
I n the United States, >90% of Medicare beneficiaries utilize postacute care (PAC) after an acute hip fracture hospitalization. 1,2 PAC rehabilitation has 2 distinct care priorities: (1) facilitating the patient's medical recovery and (2) maximizing the patient's independence by equipping both the patient and caregiver with skills to safely manage new functional limitations after discharge. Thus, the objective of rehabilitation is successful community dischargefacilitating a safe return to the community, thereby minimizing the likelihood of long-term institutionalization or Inc. and is a consultant to NaviHealth Inc. and to hcr-Manorcare; he also owns stock in PointRight Inc. and NaviHealth Inc. V.M. reports receiving grants from the National Institutes of Health (NIH) and the Robert Wood Johnson Foundation and grants pending from NIH and the Commonwealth Fund. He has received an honorarium from the Alliance for Health Care Quality and attended Academy Health. Reprints: Natalie E. Leland reentry into the health care system. Despite this care focus, little is known about the rates at which rehabilitation patients successfully remain in the community after discharge from PAC.
The 2 most common settings for PAC after a hip fracture are inpatient rehabilitation facilities (IRF) and skilled nursing facilities (SNF); although the majority of patients receive care in a SNF. 2, 3 Rehabilitation in an IRF requires patients to participate in 3 hours of therapy daily, whereas a SNF does not have a minimum requirement for therapy services. The average length of stay for hip fracture rehabilitation in an IRF or SNF ranges from 15 to 27 days. 4 Hip fracture patients discharged to a SNF are often older and more likely to have cognitive impairment, whereas IRF patients are more likely to have a greater number of comorbidities. 4, 5 The 30-day hospital readmission measure is currently used as an indicator of the quality of an acute care hospital's care transition process. 6 However, due to the extended timeframe in which PAC patients are in the health care system, this measure is limited in its ability to capture quality of the PAC rehabilitation patient's transition back to the community. Rehabilitation patients are at an increased risk of adverse events after discharge from PAC, such as accidental falls, 7, 8 which can result in rehospitalization and long-term institutionalization. As an example, a hip fracture patient receiving PAC in a SNF is discharged home on day 27. If this patient falls and is rehospitalized on day 7 in the community-34 days after the acute care hospital discharge-they would not be categorized as a failed transition on the existing 30-day hospital readmission clock.
Currently, there are a limited number of publicly reported measures that reflect the quality of care being delivered in PAC, leaving patients, their families, payers, and providers ill-equipped to make effective care decisions based on provider performance. To ensure all stakeholders have the necessary information about the quality of PAC care, indicators are needed that capture the focus and objectives of PAC rehabilitation transitions. As rehabilitation aims to maximize independence and facilitate a safe community discharge, examining the success of rehabilitation patients' transitions back to the community is fundamental to evaluating PAC quality. Thus, the objective of this study is to examine the percentage of PAC patients who remain in the community at least 30 days after discharge (ie, successful community discharge) following hip fracture rehabilitation, identify the sites of reentry among those unable to remain in the community, assess patient characteristics that are associated with successful community discharge, and describe differences among PAC facilities based on this outcome. Exploration of this outcome from the facility perspective will include categorizing PAC providers based on their quartile ranking of successful community discharge and describing the patient case-mix of facilities by their quartile ranking.
METHODS

Data Source
This study is a retrospective secondary data analysis using 100% Medicare Administrative data for the years 1999 through 2007. We linked beneficiaries' Medicare enrollment file, part A claims-consisting of inpatient, SNF, hospice, and home health services-plus their Medicare outpatient claims. The part A inpatient file contains claims from shortterm acute hospitalizations, long-term acute care hospitalizations (LTCH), and IRF hospitalizations, all with their admission and discharge dates. From these data, the residential history file methodology was then used to construct a person-level longitudinal record of Medicare utilization and location of residence (ie, community, hospital, LTCH, IRF, SNF, or a non-SNF nursing home) over time. 9 The longitudinal patient-level record created by the residential history file 9 was used to identify the first discharge from PAC to the community within 90 days of the acute hospital discharge date. This study was approved by the Institutional Review Boards at Brown University and the University of Southern California.
Patient-level Hip Fracture Cohort
To examine the first 3 objectives of this study, a hip fracture cohort derived from the 100% Medicare files was created. The intent was to describe the proportion of hip fracture patients who were discharged to the community from PAC between 1999 and 2007, examine readmissions occurring within 30 days of PAC community discharge, and examine the demographic and medical indicators of these hip fracture patients that are associated with achieving successful community discharge. We included all fee-for-service Medicare beneficiaries 75 years of age and above experiencing their first hip fracture between 1999 and 2007. Details of the process we undertook to identify the first hip fracture diagnosis have been described elsewhere. 10 Construction of the cohort for this study began with the entire hip fracture cohort (n = 1,412,119). To create a cohort of older adults experiencing their first hip fracture in the United States while living in the community, we implemented a series of exclusion criteria ( Fig. 1 ). Patients were excluded if they were in a nursing home (n = 193,353), or receiving hospice at the time of the fracture (n = 17,845); admitted to a hospital in outlying territories (eg, Guam, Puerto Rico, n = 184); hospitalized for the index hip fracture between October 1, 2007 and December 31, 2007 (n = 27,814); or did not undergo surgical repair within 30 days of the fracture 10, 11 (n = 84,231). These exclusions resulted in a community-living hip fracture cohort (n = 1,062,880). To examine the patients' return to the community after institutional PAC, we further limited our sample to those patients discharged from the acute care hospital to either a SNF (59.1%, n = 628,162) or an IRF (23.7%, n = 251,903). This resulted in the exclusion of those patients who died during the acute care hospitalization (2.7%, n = 28,698), were discharged to another health care setting such as psychiatric hospital (3.4%, n = 36,138), or were discharged directly to the community either with (4.6%, n = 48,892) or without home care (6.5%, n = 69,087). These additional exclusions resulted in final cohort of 880,339 institutional PAC patients.
Dependent Measures
Those that were not discharged to the community at any point in the 90-day follow-up period were characterized as either remaining in a health care institution or having died. Among patients discharged from PAC to the community, the succeeding 30 days were examined. Patients remaining in the community 30 days were categorized as achieving successful community discharge. Those not staying in the community 30 days were classified as reentering the health care system or dying. 9 For all reentries, the admission site was identified (ie, acute care hospital, SNF/IRF, hospice, nursing home for custodial care, or other). After describing each of the patient subgroups a dichotomized outcome was created to indicate those patients that achieved successful community discharge compared with all others in the cohort that did not.
Independent Measures
Demographic and clinical variables incorporated in the model were guided by existing research. Older age, being male, and race/ethnicity have been associated with hospital readmissions from inpatient rehabilitation. 12 Therefore, patient demographics included: age, defined in years and operationalized into categories (ie, 75-80, 81-84, 85-90, 91+) for the multivariable models; sex (female); and race/ethnicity categorized as black, Hispanic, white, and other race (ie, Asian, North American Native, Pacific Islander, other, or unknown). Chronic medical conditions, acute medical status, and length of stay have been associated with poor rehabilitation outcomes. [13] [14] [15] Thus, a count of the patients comorbidities was operationalized according to the Elixhauser comorbidity score. 16, 17 Characteristics of the hip fracture hospitalization were derived from Medicare part A claims and included: the type of hip fracture (petrochanteric, femoral neck fracture), duration of hospitalization (in days), the occurrence of any hospital complications 18 (eg, postoperative deep venous thrombosis and pulmonary embolism, myocardial infarction, or hemorrhage), and any intensive care unit (ICU) use during the index hospitalization. Annual hospital hip fracture volume was determined for each index event at the admitting hospital as an indicator of the provider's experience with this population. The first PAC site was coded as a dummy variable (SNF, not SNF). A continuous indicator for the year of the hip fracture was included to control for temporal trends.
Analysis
Descriptive statistics were used to depict the distribution of outcomes and patient characteristics for participants across all 9 years of the study. To evaluate between-group differences, Student t tests were used for continuous variables and w 2 tests were used for categorical covariates. We examined correlations and found no evidence of multicollinearity. A 3level hierarchical model that nested patients within facilities within states was used to examine the degree to which providers and states explained variation in the successful discharge binary outcome, adjusting for the independent measures. After running the hierarchical model, we tested and confirmed that the random intercepts for provider and state were significantly different than zero. The variation explained by the provider and state is presented in the results. State was included to explore variations highlighted in the Institute of Medicine report, 19 which identified PAC as a driver of geographic variation in health care spending. Similarly, the inclusion of providers was guided by a MEDPAC report 20 that identified variations in PAC provider outcomes. The analysis of the hierarchical models were carried out using the generalized linear latent and mixed-model (GLLAMM) program run in STATA 12.0. 21, 22 GLAMM modeling can be used for estimating multilevel models of noncontinuous dependent variables. 23 The GLLAMM eform command in STATA was used to produce the exponentiated parameters of the model, which are presented as adjusted odds ratios in the Results section and Table 2 . 
PAC Provider Cohort
Our final study objective was to explore successful community discharge among providers and examine the patient case-mix for 1 year of hip fracture admissions. Drawing from the multiyear patient-level cohort (described in the previous section), our provider cohort was constructed by extracting those patients experiencing a hip fracture in 2006 ( Fig. 1) . This year was selected because it was the most recent year of data that would allow the inclusion of all hip fracture admissions in the calendar year without censoring patient outcomes in the follow-up time period (first 90 days of 2007). In that single year, 98,596 hip fracture patients were admitted to 11,923 IRFs or SNFs from the acute care hospital after surgical repair. Of these, we excluded those facilities in the lowest 10% of the hip fracture admissions distribution (n = 5448 facilities that served 9589 patients). Excluded facilities admitted <4 hip fracture patients during the 2006 calendar year. This decision was based on the premise that exploring successful community discharge in facilities with low hip fracture admission rates may lead to unreliable results. Furthermore, these facilities may have a different patient composition than facilities with higher rates of treating patients with a hip fracture. This criterion resulted in a final provider sample of 6475 facilities providing PAC rehabilitation to 89,007 hip fracture patients in 2006. Patientlevel data were then aggregated at the facility level to characterize successful community discharge and case-mix (eg, demographics, hospital stay medical indicators).
Analysis
PAC facility outcome was calculated by identifying the number of patients achieving successful community discharge and dividing it by the total number of PAC community-living hip fracture patients admitted during 2006. Quartile cutpoints were then determined based on the performance of all facilities in the sample (n = 6475). Lastly, facilities were categorized by their quartile ranking, and descriptive statistics were calculated for each quartile to reflect the patient demographics and health characteristics from the index hospitalization. The evaluation of betweengroup differences relied on analysis of variance for continuous variables and w 2 tests for categorical covariates.
RESULTS
Patient Characteristics
Between 1999 and 2007, 880,339 patients were discharged to an IRF or SNF after their first hip fracture (Table 1) . These patients were predominantly female (77.9%) and white (94.4%). The average hospital stay was 6.3 ( ± 3.8) days, with 71.4% being discharged from the hospital to a SNF and 28.8% discharged to an IRF. Patients spent an average of 26.3 ( ± 23.2) days in the first institutional PAC setting. Compared with those not achieving the outcome, patients achieving successful community discharge were younger (83.8 vs. 85.9) and healthier as indicated by fewer hospital complications (4.2% vs. 7.1), less ICU Successful community discharge was defined as being discharged to the community from postacute care and remaining in the community at least 30 days. Not achieving successful community discharge included those patients that were still in a health care institution 90 days after hospital discharge, those who died before discharge to the community, and those who were discharged to the community but did not remain in the community at least 30 days.
Occurrence of hospital complications during index hip fracture acute care stay includes: postoperative deep venous thrombosis and pulmonary embolism, postoperative myocardial infarction, or postoperative hemorrhage.
t tests/w 2 analysis comparing patients that achieved successful community discharge from those that did not achieve the outcome were all significant at P < 0.001. PAC indicates postacute care. utilization (14.1% vs. 19.7%), and fewer comorbidities (2.2 vs. 2.5). The between-group differences were statistically significant (P < 0.001).
Sites of Readmission
Sixty-six percent (n = 581,024/880,339) of PAC hip fracture patients were discharged to the community from PAC. Among those discharged from PAC to the community, 14% remained in the community for <30 days, with a higher proportion remaining <2 weeks. Specifically, 5% were in the community <7 days, 4% 8-14 days, 2.5% 15-21 days, and the remaining 2.5% 22-29 days. These results illustrate the need to stratify the existing community discharge outcome by distinguishing between patients who remain at least 30 days from those patients who do not. Figure 2 presents a modified version of the traditional 3-category rehabilitation outcome (ie, community discharge, death, and institutionalization), including a fourth category to indicate successful community discharge for the cohort (n = 880,339). In this approach, 57% of patients achieved successful community discharge, 9% remained in the community <30 days, 7% died while still in a health care institution, and 27% were still in an institution at the end of the 90-day follow-up window (Fig. 2) . Among those reentering the health care system within 30 days of PAC community discharge, the 3 most common sites of readmission were an acute care hospital (68%), an IRF or SNF (17%), and a nursing home for long-term care (5%).
Predictors of Successful Community Discharge
The relationships among demographic and clinical characteristics and the outcome were examined for the patient-level cohort ( Table 2 ). Younger patients (ie, 75-80 y of age) compared with their older peers (ie, 90+ years of age) were more likely to achieve successful community discharge [adjusted odds ratios (AOR) = 2.45; 95% confidence interval (95% CI), 2.41-2.48]. Females were 23% (95% CI, 1.21-1.23) more likely than similar males to achieve the outcome, whereas blacks were 16% less likely to achieve the desired outcome when compared with their white peers (95% CI, 0.82-0.86). Sicker patients, including those with an ICU stay (AOR = 0.89; 95% CI, 0.88-0.91) or who experienced any hospital complications (AOR = 0.89; 95% CI, 0.87-0.91), were less likely to achieve the outcome. For each year after 1999, patients were 2% less likely to achieve the outcome (AOR = 0.98; 95% CI, 0.97-0.98). Of the variance in the outcome that could be explained by the model, 2.5% was explained at the provider level and 0.5% at the state level.
Provider Cohort
In 2006, the median proportion of successful community discharge among providers was 49% (interquartile range, 33%-66%). Table 3 presents PAC facility aggregate hip fracture patient characteristics and measures based on facility performance of successful community discharge, by quartile. Facilities in the lowest-performing quartile had a lower volume of hip fracture patients in 2006 as compared with the highest-performing quartile (7.1 vs. 19.3 hip fracture patient admissions). Patients in lower-quartile facilities had a longer hospital stay (6.8 vs. 5.7 d), greater ICU utilization during the index event (20.5% vs. 17.5%), and higher rates of hospital complications (6.8% vs. 5.7%) than the patients in the highest-quartile facilities. Furthermore, patient demographics varied among the quartiles. A higher proportion of black patients were admitted to facilities in the lowest quartile than to facilities in the highest quartile (3.5% vs. 2.6%).
DISCUSSION
A key objective of rehabilitation is to provide patients and caregivers with the knowledge and skills to ensure a safe transition to the community, avoiding long-term institutionalization or reentry into the health care system. This study found that only 57% of older adults who experienced a hip fracture achieved successful community discharge after spending an average of 26 days in PAC after acute hospital discharge. Further, PAC patients in this study reentered the health care system through multiple entry points within the first 30 days of community discharge. Given the national focus on readmissions and the trajectory of PAC patients, the overarching goal of this study was to introduce the concept of successful community discharge by translating the concept of 30-day hospital readmissions to PAC. Thus, by integrating the findings of this study with the goals of PAC 
The pie chart presents the 90-day outcomes for all hip fracture patients between 1999 and 2007 (n = 880,339), of which 57% (n = 501,793) of the cohort achieved successful community discharge, 27% (n = 237,692) were still in a health care institution, 9% (n = 79,231) were in the community <30 days, and 7% (n = 61,624) died before returning to the community. The bar graph presents the distribution of patients that remained in the community <30 days (n = 79,231). Of these individuals, 68% (n = 53,877) were readmitted to an acute care hospital, 17% (n = 13,469) were admitted to an IRF/SNF, 5% (n = 3962) entered a nursing home, 5% (3962) died in the community, 3% (n = 2377) transitioned to hospice care, and the remaining 2% (1585) were admitted to another health care setting (eg, psychiatric hospital, long-term care hospital). Successful community discharge was defined as being discharged to the community from postacute care and remaining in the community at least 30 days, within the first 90 days after the acute care hospital discharge. SNF/IRF indicate skilled nursing facility/inpatient rehabilitation facility. Successful community discharge was defined as being discharged to the community from postacute care and remaining in the community at least 30 days. Occurrence of hospital complications during index hip fracture acute care stay includes: postoperative deep venous thrombosis and pulmonary embolism, postoperative myocardial infarction, or postoperative hemorrhage.
Provider level analysis was limited to those facilities that had at least 4 hip fracture admissions in 2006. Analysis of variance and w 2 analysis were conducted to evaluate whether or not there was a statistically significant differences between quartile groups. All variables were significantly different across groups (P < 0.01) with exception of 1 variable indicated with an "*".
*There was no statistical difference between quartile groups for this variable. IRF indicates inpatient rehabilitation facility; PAC, postacute care; Q1, lowest quartile; Q2, second quartile; Q3, third quartile; Q4, highest quartile; SNF, skilled nursing facility. rehabilitation, future PAC quality measure development around readmissions should account for the extended time spent in the health care system and the multiple sites of reentry.
In an effort to identify the patient characteristics associated with successful community discharge, we found younger, healthier patients (eg, no ICU utilization or hospital complications) were more likely to achieve the outcome. These findings were consistent with previous rehabilitation community discharge research. 3, 4, [12] [13] [14] Data from this hip fracture study denotes that blacks were less likely to achieve the outcome compared with similar whites. This result aligns with the literature that has documented racial differences in rehabilitation outcomes. 3, 12, 24 These patient-level findings suggest that there are opportunities for providers to engage in quality improvement initiatives targeting patients at risk of not successfully transitioning back to the community after a hip fracture. Our study was limited in the ability to control for differences in patient abilities (eg, functional status, cognition) that may have impacted the observed differences in successful community discharge across patients and providers. However, as most readmissions were to acute care hospitals, this suggests that observed differences might be more related to how patients' medical comorbidities were managed during the transition, which we could not capture in this data.
Of those patients discharged to the community, we found that 14% did not successfully remain in the community for 30 days after PAC discharge. Among these patients, readmission to an acute care hospital was the most common outcome. Less than 1% of all patients discharged to the community died within 30 days, suggesting that these patients were not facing life-threatening medical conditions. Further, some patients were readmitted to SNFs and IRFs, signifying there are ongoing functional as well as medical needs for some patients who fail to successfully remain in the community.
An important contribution of our study to the PAC hip fracture rehabilitation literature is our subanalysis of provider performance. We found a 34% difference in PAC provider performance between the lowest and highest-quartile cutoffs with respect to successful community discharge. Patients receiving care in facilities that were ranked in the lower quartiles had higher ICU utilizations and longer acute hospital stays for the index hip fracture event. However, lower quartile PAC providers also admitted fewer hip fracture patients per month and may not have been as prepared to deliver the complex discharge planning services required by rehabilitation patients with both medical and functional needs. Key components of discharge planning in PAC rehabilitation include home safety assessments before discharge and caregiver training that encompasses the patient's: (1) medical needs, (2) current functional abilities, (3) areas of ongoing limitation in which they will need assistance, (4) and signs and symptoms of functional decline and exacerbation of medical condition(s) to be aware of after discharge from rehabilitation. 8, [25] [26] [27] Therefore, there is a need to further evaluate the volume-outcome relationship in the context of PAC.
Given the systematic differences between IRFs and SNFs, there is a need to examine this outcome in the context of these PAC settings. This includes expanding the knowledge base of SNF/IRF performance with respect to their care processes and the unmeasured covariates not captured in this study (eg, functional status, cognition). The passage of the IMPACT act and its mandate to integrate standardized measures across PAC settings will provide researchers with new opportunities to compare patient case-mix and outcomes across IRFs and SNFs. In addition, the emergence of electronic health records provides a rich data source for future research to examine the quality and quantity of evidencebased practice among PAC providers. Further there is a need to better understand the broader system of care with respect to PAC rehabilitation. Using this perspective to examine the PAC community transition can provide insight into the broad range of services that are necessary for ensuring a successful community discharge.
Cumulatively, the findings from this study indicate that achieving community discharge by no means guarantees that patients will be successful in remaining in the community beyond 30 days. Only about half of hip fracture rehabilitation patients achieve this goal. These findings potentially translate into significant additional costs to Medicare for hip fracture patients who do not achieve successful community discharge. In addition, patients who have an unsuccessful community discharge have already experienced at least 3 transitions since the hip fracture hospitalization and are likely to face at least 2 more (eg, hospital to PAC, PAC to community). Although it is likely that multiple strategies will be required to enhance successful community discharge, the development of a quality measure reflecting the needs and goals of this PAC population is a clear priority. Such a measure would not only provide an incentive for PAC providers to enhance the success of transitions from PAC to the community but also provide stakeholders with a tool to make informed decisions about PAC.
To this end, initial efforts are being taken to examine 30-day readmissions after PAC discharge to the community. A recent MEDPAC report identified variations in 30-day hospital readmissions after SNF discharge. 20 Further, action has been taken to address hospital readmissions post IRF discharge. A Centers for Medicare & Medicaid Services quality measure of this outcome recently received endorsement by the National Quality Forum (2014), which accompanied the integration of this measure in the Fiscal Year 2014 IRF Prospective Payment System final rule. 28, 29 However, both of these indicators are focusing on hospital readmissions, which does not capture the multiple doors a PAC patient can reenter after a failed community transition.
Furthermore, the existing 30-day hospital readmission measure does not sufficiently encapsulate the goals and timeframe needed to capture the quality of PAC transitions for hip fracture patients. Unlike the population included in Jencks et al's 6 seminal 30-day readmission paper, PAC hip fracture patients have a different care trajectory through the health care system. Although Jencks et al's 6 cohort was discharged home immediately after the acute hospitalization, we found hip fracture patients spend an average of 26 days in PAC. This results in a limited number of days to capture a failed community transition in the context of the existing 30day hospital readmission measure. In translating the concept of community care transitions to PAC, it is important to keep in mind the key objectives of PAC rehabilitation, including: (1) facilitating patients' recovery from an acute medical event, (2) helping patients (and caregivers) learn to engage in activities of daily living with functional capabilities that may be quite different than before hospitalization, and (3) returning to full participation in their home and community environments. Thus, when preparing hip fracture patients for successful community discharge after rehabilitation, PAC providers must attend to both facilitating the prevention of adverse medical events and providing patients and caregiver(s) with the skills and knowledge needed to manage new functional limitations so they may fully participate, long term, in their home and community environments. [30] [31] [32] [33] Because of the unique care needs of hip fracture PAC patients and the distinctive focus of rehabilitation services, an additional quality measure, complementary to the 30-day readmission rate measure, is needed to better reflect the quality of PAC.
As with any secondary data analysis, this study had limitations. It relied on Medicare administrative data and as a result was unable to distinguish discharges to assisted living facilities or other non-Medicare covered services from discharges to the community. In addition, this study was part of a larger inquiry and thus the cohort was limited to fee-forservice Medicare beneficiaries aged 75 and above. Although the majority of hip fractures occur in the 75 and older population, 34 the findings may not be generalizable to those below age 75. This study was also limited to patients experiencing a hip fracture between 1999 and 2007. Thus, findings may not reflect the outcomes of other PAC diagnostic groups, such as individuals with a stroke or those experiencing a hip fracture after 2007. Moreover, an important set of variables related to PAC care processes that may contribute to successful community discharge were unavailable in the administrative files utilized. Thus, we were unable to examine the quality or the quantity of care. Future research utilizing electronic health records and utilizing standardized measures mandated by the IMPACT Act can provide additional insight into the care associated with achieving successful community discharge. Finally, we were unable to quantify social supports, cause of readmission, and functional status at PAC admission and discharge. Notwithstanding these limitations, this research makes an important contribution by being the first to explore the first 30 days after discharge from institutional PAC among a cohort of hip fracture patients.
The goal of PAC rehabilitation is to facilitate a safe, successful transition back to the community. Regrettably, the findings of this study illustrate that being discharged does not guarantee a successful community discharge in which hip fracture patients remain at home beyond 30 days. Because of the different care trajectories of PAC rehabilitation patients, the current 30-day hospital readmission measure inadequately captures these patients' community transitions. The findings of this study highlight the need for a quality measure that is complementary to the 30-day hospital readmission measure and quantifies the extent to which PAC providers are able to facilitate a successful community discharge.
